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INTRODUCTION
The study of blood and intestinal parasites of wild animals
is increasing rapidly .

Stal 1 (1962) stated that there was an approx-

imate doubling of literature concerned with parasitic nematodes in
wild animals between 1921 and 1956, and predicted increased activity
in the future .

For public health and veterinary reasons the study

of parasites of wild rodents is important.

In some cases the parasites

of these animals also infect domestic animals and man.

According to

Grundmann and Frandsen (1960) Peromyscus is responsible for the spread
of parasites to many new habitats and localities and to populations
..

of other genera . .

For this reason and the fact that they are abund~nt,

Peromyscus and other rodents such as Microtus should be studied for
external and i nternal parasites.
The purpose of this study was to isolate and identify blood and
intestinal parasites from Peromyscus leucopus and Microtus ochrogaster
in Coles County, Illinois and to calculate the rates of infection
based on age, weight, and sex of the hosts.

LITERATURE REVIEW
Intestinal coccidians have been extensively studied by Levine
and Ivens (1960, 1963, 1965).

Levine, Ivens, and Kruidenier (1957)

described Eimeria arizonensis as a new species.

Later Levine and Ivens

(1960) reported~: delicata from Peromyscus maniculatus and E. arizonensis
from_!:. leucopus fr.om Sullivan, 111 inois.

Levine and Ivens (1963)

also reported£· arizonensis from three of eight and£· sinniffi from
one of eight f.: maniculatus from British Columbia.

Eimeria carolinensis

was described from the white footed mouse (von Zellen, 1959).

Levine

and Ivens (1965) published a summary of the knDNn coccidia of rodents.
Reports of Eimeria from Microtus include E. wenrichi (Saxe,
Levine, and Ivens, 1960) and£· ochrogasteri (Bal lard, 1970).
The coccidian genus lsospora seems to occur less frequently
according to the 1 iterature.

Davis (1967) reported I. cal ifornica

from 15 of 1,345 specimens of four species of Peromyscus and I. hastingsi
from one of 1,345 Peromyscus.

Duszynski and Anderson (1968) reported

two of 161 Peromyscus maniculatus infected with.!_. peromysci and Saxe,
Levine, and Ivens (1960) reported I. mcdONelli from Microtus pennsylvanicus.
Giardia microti was first described from the meadow mouse by
Kofoid and Christiansen (1916) and was later listed as a parasite of
P. leucopus in North Carolina (Harkema, 1936).
Tyzzeria peromysci was reported from one of nine Peromyscus
maniculatus collected at Sullivan, 111. (Levine and Ivens, 1960).
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Caryospora microti was described from the cecal contents of Microtus
pennsylvanicus taken in Pennsylvania (Saxe, Levine, and Ivens, 1960).
The cosmopolitan distribution of Trypanosoma sp. in Peromyscus
and Microtus was reflected by findings from England (Baker, 1963),
Alaska (Fay and Rausch, 1969), Utah (Frandsen and Grundmann, 1961),
Mexico (Wood, 1952), and New York (Kirner, Barbehenn, and Travis, 1958).
Other blood parasites have been reported.

Babesia microti was

reported from 18 of 70 Microtus agrestis in England (Baker, 1963) and
in 22% of 175 Microtus pennsylvanicus in New York (Kirner, Barbehenn,
and Travis, 1958).

Grundmann and Frandsen reported Grahamel la sp. from

two of 30 Microtus montanus and three of forty Peromyscus maniculatus
at Lake Bonneville Basin, Utah.
Several important general studies have been made . of cestodes in
Peromyscus and Microtus in North America.

Frandsen and Grundmann (1961)

reported isolating five species of cestodes from f_. maniculatus in Utah.
These were: Catenotaenia linsdalei, Paruterina candelabraria, Hymenolepis
citelli, Hesocestoides carnivoricolus and Cladotaenia cerci.

Colorado

mammals were studiec:r·for helminths by Leiby (1961) who reported Catenotaenia dendridica and Hydatigera macrocystis from Peromyscus maniculatus.
Helminth species Catenotaenia dendridica and Hymenolepis sp. were listed
as parasi.tes of~. maniculatus (Leiby, 1962).

Rausch (1952) described

five species of Paranoplocephala from microtine rodents in Alaska.

The

tapeworm Andyra sp. was reported from Microtus (Leiby, 1961).

A check-

list of the cestodes in the deer mice was made by Oyer (1969).

Also a

general catalogue of cestodes of North American rodents was by Doran
( 1954).
Acanthocephalan parasites are frequently found in the intestine
of rodents.

Frandsen and Grundmann isolated Moniloformis clarki from
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four of 280 Peromyscus maniculatus from Utah (1961).

Two species of

a_c anthocephala were reported from P. maniculatus by Dyer (1969).
The trematode parasites of rodents were catalogued by Doran (1954).
Frandsen and Grundmann reported Brachylaima microti from three of 280
Peromyscus maniculatus from Utah (1961).

Brachylaima chiapensis was

described from Peromyscus guatemalensis in Mexico (Ubelaker and Dailey,
1966).

~..

peromysci was found in one of 82 f_. leucopus in Maryland and

two of 67 in Fort Knox, Kentucky (Hal l and Sonnenberg, 1955).
Krull (1933) found~. leucopus to be a new host for Entosiphonus
thompsoni.

Harkema (1936) reported E. thompsoni from 3.7% of 54 Pero-

myscus leucopus in North Carolina.
11..AtLI,-.

Rictularia coloradensis has been commonly reported from Peromyscus
throughout the U. S.

I t has been reported from North Carolina (Harkema,

1936), Colorado (Leiby, 1961), Idaho (Leiby, 1962), Utah (Frandsen and
Grundmann, 1961 ) and Kentucky and Maryland (Hall and Sonnenberg, 1955).
Syphacia peromysci has been reported from f_. maniculatus (Leiby,
1961, 1962) and f_. leucopus (Harkema, 1936; Hall and Sonnenberg, 1955;
and Kruidenier, Mehra, and Harkema, 1961 ) .

Syphacia obvelata was dis-

covered in Microtus by Rausch (1952) and Leiby ( 1961 ).
Peromyscus maniculatus was found to be a host of Nippostrongylus
muris by Porter (1935) and Frandsen and Grundmann (1961).
Leiby (1961, 1962) and Frandsen and Grundmann (1961) have reported
Protospi rura numidica from the deer mouse.
Several reports of general studies on the nematode parasites of
rodent s have also been published (Dyer, 1969; Hall, 1916; Doran, 1955).
These were checklists and cata l ogues of internal parasites of rodents.
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MATERIALS AND METHODS
Mammals we re trapped from 10 February, 1974 through 15 June, 1974
from five sites within an eight mile radius of Charleston, Coles County,
111. (Table 1).

Eight She rman (H. B. Sherman, P. 0. Box 683, Deland,

Fla.) 1 ive traps and four

11

Have-A-Hart 11 (Have-A-Hart, 118-N Water St.,

Ossining, N. Y.) traps obtained from Zoology Department Storeroom were
used to trap specimens.

All traps were baited with peanut butter and

set in runways, tunnels , or 'n'Ood piles.

On cold days the traps were

supp l ied with rags to serve as nesting material for the mice.

The

traps were placed in a l ine ten yards apart and checked and baited daily.
They were rotated among the five -collection sites in periods of two to
three weeks.
Specimens caught were transferred to. a one ga ll on jar and brought
to the l aboratory.
sexed, and aged.

The mice were killed by

ether inhalation, and weighed,

Juvenile, subadult, and adult age categories were

established according to the following criteria:

Juvenile Microtus

ochrogaster are less than 21 grams weight with dorsum black and entire
pelage dul 1 . . Subadul t M. ochrogaster are 21-38 grams we i ght, grizzled
do rsum (except rump) and with glossy pelage (except rump).

M. ochrogaster

of 38 grams or more with grizzled dorsum and glossy pelage were considered
adul ts (Jameson, 1947).

For juvenile Peromyscus leucopus, less than

nineteen grams weight with the enti re pelage dul 1 and the dorsal co lor
gray-white.

Subadult P . leucopus are 19-24 grams weight, pelage semi-

glossy, and their dorsal color is gray-brown.

P. leucopus of 25 grams

6

Table 1.

Habitat description of areas in Coles County 111. trapped
for Peromyscus leucopus and Microtus ochrogaster used
in parasite study from 10 February, 1974 through 15 June,
1974.

Dominant
trees

Demi nant
herbaceous
plants*

Site

Location

Burgner Acres

NE-};, Seel
R8E, T12N

White ash,
Hackberry,
Red elm**

BloodroQt,
Dutchman's
breeches,
Spring beauty

Woodlot

NE-};, Sec22
R9E, T12N

Wi 1d cherry ,
Red mu 1berry

Goldenrod,
Wi 1d parsnips,
Da ·i sy fleabane

Kickapoo Creek

NW,}., Sec35

R9E, Tl 2N

Silver maple,
Box elder,
Red elm

Smartweed,
Wi 1d rye,
Stinging nettle

Lincoln Log
Cabin State
Park

SE-};, Sec21
R8E, T12N

None

Wild parsnips,
Goldenrod,
Indian grass

Riley Creek

NW-};, Sec21

Si 1ve r map 1e,
Box e 1der,
Red elm

Smar tweed,
Go Iden rod,
Stinging nettle

R8E, T12N

*Weed identification from Jaques (1959).
**Vegetative survey of Burgner Acres from Blackmdre and Ebinger (1967).
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or nx,re with their entire pelage glossy and dorsal colo r 1 ight b rown
were considered adults.
Bl ood smears were obtained from heart blood, stained with Giemsa ,
and examined five to ten minutes under oil immersion for hemoparasites.
The specimens• · stomachs and intestines were s lit open and examined for
helminths.

After examinat ion the s l it intestines were placed in a

mig ration jar designed after a mod i fied ve rsion of that described in
Vas si l ios and Actor (1967).
mesh basket.

Cheesecloth was substituted for the wire

The mi gration jar method insured that any helminths over-

looked in the gross examination of the digestive t ract we re recovered.
All helminths we re preserved in a fixative composed of 100 . 0 ml. of
70% ethyl alcohol and 5 ml. each of formalin and g lacial acetic acid.
Small nematode·s and tapeworm sco li ces were mo unted with CMC , acid fuchsin
media (Turtox).

Identification of the nematodes was accomplished using

Yorke and Maplestone (1962) and Yamaguti ( 196 1).

Cestodes were identi -

fied using Yamaguti (1959).
Fi ve to 10 feca l pellets from each animal were placed in petri
di'shes containin g enough 2.5% pottassium dichromate to cover the pellets,
mixed thoroughly, and incubated at room temperature for six to ten days.
~

-

A sepa rate petri dish was used fo r each indiv idua l mouse fecal samp l e.
After the sixth day and before the tenth day the samples were examined.
Samples of the same size as above were immediately concentrated with sugar
f l otat ion technique or ether-formal in technique (Lev ine , 1961) and
examined for oocysts and he l minth ova .

The s ugar flotation technique

was used for Pe romyscus and the ether-formalin technique for the Mi c rotus
fecal specimens.

Parasites were identified using Levine and Ivens (1965),

an d Yamaguti (1959).
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RESULTS
Thirty-five Peromyscus leucopus and 35 Microtus ochrogaster were
collected.

All 35 P. leucopus specimens were exa mi ned for intestina l

paras i tes and 30 were examined for blood parasites.

Th.irty-five M.

ochrogaster specimens were inspected for intestinal parasites and 31
for b l ood parasites.

The numbers of infected anima ls, and parasites

found are summarized in table 2.
No blood parasites were observed in Peromyscus l eucopus .
Rictularia
fected.

All

sp. found were in the duodenum of the six specimens in-

Hymenolepis sp. was recovered from all regions of the sma ll

intestine.
All the P. l eucopus infected we re parasitized to approximately
the same degree (Table 2).
with age (Table 3).

However, paras.ite load decreased somewhat

Parasite load was h igher in the males t ha n in

females, but the percent infections were similar (Table

S).

For Pero-

myscus 28.5% of the mal es and 22.9% of the females were infected with
some intestinal parasite.
In Microtus ochrogaster, Syphacia sp. was found in the iliocecal
region of the intestine.

Trichurus sp. was found in the duodenum or

the iliocecal region of the intestine.
the duodenum i n all cases.
the T. lewisi group .

Cestodes were isolated f rom

One individual harbored Trypanosoma sp. of

Syphacia sp. parasitized the largest number of

hosts and had the ·highest parasite density ( Table 2).
ently increased with age ( Table 4) .

Parasitism appar-

Amount of parasitism was hi gher in

9

Table 2.

Internal parasites recovered from 35 Microtus ochrogaster
and 35 Peromyscus leucopus collected in Coles County, I 11 . ,
10 February, 1974 through 15 June, 1974.
Number
of hos ts
infected

Percent
of hos ts
infected

Protozoa
Eimeria sp.

6

17. 1

Cestoda
Hymenolepis sp.

6

17. 1

11

.314

Nematoda
Rictularia sp.
Unknown Juvenile Worms

6
5

17. 1
14.2

12

.342
-**

Protozoa
Eimeria sp.
Trypanosoma sp.+

2
1

5.7
3.2

Cestoda

5

Taxonomic group
Host:

Host:

Total
number of
parasites

Parasite
density*

p. I eucopus

-**

-**

-**

~- ochrogaster

Nematoda
Syphac i a sp.
Tri churus sp.
Juveniles

. 10
8

i

-**

-**

-**
-**

14 .2

6

. 171

28. 5
22.8

19

.542
.257

2.8

9

-**

-**

*Density is determined by dividing total number of organisms by the
total number of hosts examined.
**No determinations were possible for Eimeria sp., Trypanosoma sp.,
and juveniles.
+Only 31 mice examined.

Table 3.

Intestinal parasites from three age categories of Peromyscus leucopus collected in
Coles County, Illinois, 10 February through 15 June, 1974.

Age category

Number
of hos ts
examined

Parasite

Number
of hosts
infected

Percent
of hos ts
infected

Total
number of
organisms

3

3

16.6
16.6

-**
8

2

11. 1

8

2

14.2

3
3

21.4
21.4

0

0.0
0.0

Parasite
density*

Host:

_I:. 1eucopus
Juvenile

Subadult

Adult
-'

18

14

3

Eimeria sp.
Hymenolepis sp.
Rictularia sp.
Ei meri a sp.
Hymenolepis sp.
Rictularia sp.
Ei meri a sp.
Hy me no 1e p i s s p .
Rictularia sp.

0
1

-**

3
3

-**

33.3

-**

.444
.444

-**

.214
.214

-,':*
,333

*Density is determined by dividing total number of organisms by the total number of hosts
examined.
**No determinations were possible for Eimeria sp.

0

Table

4. Endoparasites from three age categories of Microtus ochrogaster collected in Coles
County, Illinois, from 10 February, 1974 through 15 June, 1974.

Age category

Number
of hos ts
examined

Parasite
I

Number
of hos ts
in fee ted

Percent
of hosts
infected

Total
number of
parasites

Parasite
density*

Host:
_!!. och rogas te r
Juveni 1e

Subadult

5

17

Elmeria sp.
Trypanosoma sp.
Ces todes
Tri churus sp.
Syphacia sp.
E i me ri a sp.

Trypanosoma sp.
Ces todes
Tr ichurus sp.
Syphacia sp.
Adult

13

Eimeria sp.
Trypanosoma sp.
Ces todes
Trichurus sp.
Syphacia sp .

1

20,0

0

o.o

0

0.0
40.0

2
2

40.0

1
0

s.s
o.o

2

11. 7

4
3

23 .s

0
1

0.0

3
2

23.0
15.3

5

38.4

17.6
7.6

-**
-**
2
2

.400

-1,*

-**
-**
. 176

-**

3
5
7

-**
-**
3
2

10

*Density is determined by dividing total number of organisms by the total number of hosts
examined.
**No determinations were possible for Eimeria sp. and Trypanosoma sp.

-**
-**
.400

.294
.400

-**
-**

.230
. 153

. 769

----

Table 5.

Endoparasites from males and females of Microtus ochrogaster and Peromyscus leucopus
in Coles County, 111. from 10 February through 15 June, 1974.

Host and sex

Number
of hos ts
examined

Number
of hos ts
infected

Parasite

Percent
of hosts
infected

Total
number of
parasites

Parasite
density*

p. leucoe,us
~

female

male

15

20

-**

Eimeria sp.
Hymenolepis sp.
RictuJa·ria sp.

4
2
2

26.6
13. 3
13.3

3
2

Eimeria sp.
Hymenolepis sp.
Rictularia sp.

2
4
4

10.0
20.0
20 .0

8
10

Eimer i a sp.
Trypanosoma sp.
Cestodes
Syphacia sp.
Trichurus sp.

0
0
2
3
4

0.0
0.0
14. 2
21.4
28.5

Eimeria sp.
Trypanosoma sp.
Cestodes
Syphacia sp.
Trichurus sp.

2
1
3
7
4

9.5
4.7
t-4.2
33.3
19.0

-**

-**

.200
. 133

-**

.400
. 500

M. ochro9.aster
female

male

14

21

-**

-**

2
8

5

......
..,.

-,

-**
4
11
44

*Density is determined by dividing total number of organisms by the total number of hosts
examined.
**No determinations were possible for Eimeria sp. and Trypanosoma sp.

-**
-**
.142
. 571
.357

-**
-**

. 190
. 523
. 190

....N

13

the male than the female.

For Microtus ochrogaster 31.4% of the males

and 17.1% of the females were infected.
There were four multiple infections in Peromyscus Jeucopus (11.7%)
and eight in Microtus ochrogaster (22 . 8%).
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DISCUSSION
Of the Peromyscus collected there were only three adults with fourteen subadults and eighteen juveniles.

Even though the sample was

small, there was indication that parasitism of Peromyscus decreased with
age (Table 3).

This could reflect that the mice grow more resistant

to the parasites with age.
In Peromyscus both sexes had approximately the same percentages
of infection indicating that both males and females were equally exposed
to the parasites in nature.
In Microtus there were five juveniles, 17 subadults, and thirteen
adults.

Parasite load for Microtus, however, increased with age along

with the rates of infections (Table 4).

The greater average body weight

(Peromyscus 19.0 g., Microtus 32.3 g.) may make the rodents capable of
supporting a heavier parasite load than Peromyscus.

Also the burrowing

habits of the prairie vole would possibly bring it into greater contact
with the parasites than Peromyscus.

These reasons may also be the cause

of higher densities (Table 2), a higher number of genera, and higher
multiple infections for Microtus.
For Microtus the males had 31 . 4% infection, a percentage much
higher than that fo und in females ( 17.1%).

The reason for this differ-

ence is unknown.

Levine and Ivens (1960) did a similar study on Peromyscus leucopus
· near Sullivan, 111.

They fo und two of seven~· leucopus infected with

. Eimeria arizonensi s (29 .5%).

This study pa rallels in findings .

Eimeria sp .

15
was found in 17.1% of the white footed mice.

This report proposes that

the Eime ria species foun d was Eimeria arizonensis because of mo rphological
similarities of the oocyst .
Two of 161 Peromyscus were found infected with lsospo ra peromysci
in a study by Duszynski and Anderson (1968) .
fecte d with ! : ca l ifornica (Davis, 1967).

Al so 15 of 1,345 we re in-

No l sospora was d i scove red

in th is study probably because not nearly as many specimens were examined
as in the previous surveys.
Har ke ma (1936) reported 100% of 54 Peromyscus leucopus infected
with Giardia mic rot i in North Carol ina.

No Giardia were found in this

survey s uggesting that the parasite may have not been established in the
population.
Frandsen and Grundmann ( 196 1) reported one of 40 . Peromyscus mani culatus infected with Trypanosoma sp .

Only one othe r report of protozoon

hemoparasites in Pe romyscus has been found in the 1 i teratu re (Wood, 1952).
No hemopara sites were found 1n Peromyscus in this survey suggesting that
the i nci dence of such parasites is low.
Frandsen and ~fundmann ( 1960) isolated f i ve species of cestodes
f rom Peromyscus maniculatus f rom Utah.
in four of 280.
culatus in Idaho .

Hymenolepis citelli was found

Leiby ( 1962) found Hymeno lepi s sp. in Peromyscus mani Hymenolepis sp. was also found in this study which

indicates that it is a common parasite of Peromyscus.

Sin ce on ly 35

specimens were dissected fewe r cestode species would be expected.
Rictularia coloradensis was found in 16.68% of 54 Peromyscus
le ucopus in North Ca ro lina (Harkema, 1936).

It a l so was found in 6.0%

of 280 P. maniculatus in Utah ( Frandsen and Grundmann, 1961).

In other

studies it was found in Peromyscus from Colorado (Leiby, 1961) and
Idaho (Leiby, 1962) .

This s tudy CO"l)ares in that Rictularia sp. was
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found in 17.1% of 35 Peromyscus, a similar percentage as reported in
North Carolina.

Due to the common occurrence of Rictularia coloradensis

it is suggested that the specimens reported here may be this species.
Acanthocephalans and trematodes were not recovered from the Peromyscus specimens examined.

This was probably due to the small sample

taken as other studies have reported them.
Ballard (1970) discovered a

11

clone 11 of Eimeria ochrogasteri in

one of 71 Microtus ochrogaster in Colorado.

The higher percentage found

in this study (5.7%) suggests that the parasite had been established
in this population previous to that of the Colorado population.
Fay and Rausch (1969) found Trypanosoma in one of six northern
voles from Alaska.

Baker (1963) reported nine of 70 Microtus agrestis

from England infected with Trypanosoma sp.

Also 22% of 175 meadow voles

were infected with Trypanosoma microti (Kirner, Barbehenn, and Travis,

1958).

In this study only 3.2% of the specimens were infected with

Trypanosoma.

The reason that the results of this study are lower than

of previous studies is unknown.
Cestodes commonly isolated from Microtus are of the genera Andyra
(Leiby, 1961; Hall and Sonnenberg, 1955; Rausch, 1952), Hymenolepis
(Hall and Sonnenberg, 1955), and Paranoplocephala (Rausch, 1952; Hall
and Sonnenberg, 1955).

Rausch (1952) stated that Paranoplocephala is

an important parasite of North American microtine rodents.

Based on

external morphology and ova characteristics and because they are commonly
found, it is believed that the cestodes of this study are Hymenolepis
sp. and Paranoplocephala sp.

Hall and Sonnenberg (1955) found cestodes

present in 22.0% of 35 Microtus, a similar percentage as in this study
(14 . 2%).
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One other report of Trichurus sp. has been found in the literature for Hicrotus (Hall and Sonnenberg, 1955).

In Hall and Sonnenberg's

study three out of 35 Microtus were infected, a value fairly similar to
this study.

However, since only one report could be found of Trichurus

in Hicrotus it may be a rarely occurring helminth.

Based on external

morphology and ova characteristics it is believed that the species of
this study is Trichurus trichiura .
Syphacia obvelata has been reported several times from Microtus
( Lei by, 1961; Hall and Sonnenberg, 1955; and Rausch, 1957).

Rausch

(1957) stated that Syphac ia obvelata was abundant al 1 over Alaska.
Based on these facts and characteristics of the specimens and their
ova, the author believes the nematodes of this study to be Syphacia
obvelata.

Hall and Sonnenberg (1955) found 22.0% of 35 Microtus in-

fected with Syphacia obvelata , a figure very similar to this study
(28.5%).
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